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(54) HIGH MOLECULAR COMPOUND, RESIST MATERIAL AND PATTERN FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resist material sensitive 
to high energy beams, excellent in sensitivity for <200 nm, 
particularly <1 70 nm wavelength and excellent also in plasma 
etching resistance. 

SOLUTION: A high polymer compound having a weight average j 5 

molecular weight of 1,000-500,000 is characterized by containing *f r3 ^ r 7 

the repeating units of the following formulae (1a) and (1c), or (la), 
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(1b) and (1c) [wherein, R1, R2, R5-R7, R9 and R11 are a hydrogen %-0 $* % M " ^ 
atom, fluorine atom or a 1-20C alkyl group or fluorinated alkyl *W V 

group; R3 is a fluorine atom or a 1-20C fluorinated alkyl group; R4 l> 
and R8 are an acid unstable group, adhesive group, hydrogen atom tag 
or a 1-20C alkyl group or fluorinated alkyl group; R10 and R12 are ^ 

a hydrogen atom or a 1-20C monovalent hydrocarbon group or p4j $:b£ §lc> 

monovalent fluorinated hydrocarbon group which may contain a 
hetero atom]. 
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2' -TVfcT* (2. 4-S>y fMl/o: h >;;io , 
2. 2* y^fDZ h 'J A, 2. 2* — 7 

'/^ (2. 4. 4- h 'jyf^Vi'V) mo>T*/& 
tert-^M-**->^l/-h, 7 1 ) 
n-OwS-**^-> K> A?/*— K, t 

er t -y^-A-A— **S/9«> U- HSOSS-ftttoSMb 

©fi&jBStt, as, a4s^#^»r^i:TSfi:s:s5r 

0. 00 1-511%. #C0. 0 l~2SftKftt£UB 
Shi. 

[0 0 3 5] Sfc, «^-K^»x*5VN-i:»i«^SJKSrfflV> 
T t» _ Jt v «^-SJSE L T ti «£-SJS «r 'B* L- ft V * © 
ri 5 Jff£L<, R^«j^ct)©i: b-Cli, Mx**, #8 
n-7f^©i^fA:g, 7-tehy, yf^xW 

hy, ^ f^-f v /f^y h y^©y h vis, yfVJi 

y, *-yuy, 5/^D^4r-9-V^©flgJ»«X»*5S?#»6« 
fb*^S, -f yyo MfoTfozi— A, ifl/y^'Ja- 

xA, 5?:**-«j-y, f l-7t Ko77>?iDi-f;H 
«fti#<&e-c&«. ;iHe>©jgauw:iii8!-ek;g>-5w;t2 

aMJ2Lh*ft4-LT<»flgJI'C&&. Ms*** 
A y* v © J: -5 fc***]©*)-^ fiPffiEftJ £#/B L X t» «fc 

[0036] S£-RJE©KJ6a«ttfi£-B8te&l©««2& 
*V%tt«fflE©j»^cJ:0aSXS*n, MB2 0~2 
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[00 3 7] r©«fcd»3LT^e>n4*:^C^*»4a 

t***, «9Sr^tfnifsetiJBaisxi*«ffT-c©ftij*e 
[0038] -hisitftf^Hb^i&wfifi^fl-^fitt i . 

000-1. 000. 000, #C2. 000—10 

0. 0 0 0i:t5ri:)i«S$H> o 

[0039] fcfc, *JM!<E>:Kft?fl:4*i*, V 

©#¥*&&, i&ftfett, 7** >j «r«tt, -^©te©fett 

«r3EA.SB»-Cte©«^<b^-i»«:fi-&r*3i:t,-CS 
5. -^©BSS, ®^t-£iS#^fb£-ifei©eHtt<fcCJK5g<* 

nfci^a*, ^©^©^^Hb-a-^fcffig© 
[oo 4 o] Mnous?* htmi*, *%^©^»^ 

(A) ±ge»7>^fl:-s-ite (-<-^»jjg) , (b) 

s**K*mc jec (d) jastiYb^, (e) fsmm 
[0041] (b) jfrfto^mmm 

g?»»rfigT£)n«v^ft-e4>J:v\ > r©«fc-5^#«»3>l 

i:UT«, Mtf->?D^tyy, ^ 3-)V- 2 - n - 

3-^^;i^-3-y h*->y*y-;K 
2-7*d/V-;K l-xh*->-2-7D/V-^ 
©T^n— A<m* ^ntUy^'J^-n-ty/fyi'X- 

^tyxf^x-f^K 7otfl/V/'J 3— A-5?y^/P 
x-f*, ^xf-uy^ijj-^^^f^i-f^?© 
x— f*|R, yatfUy^'J 3-;l/^y^^;i/x-T^ 
T-fex— h, yntfl/j/^y 3— a,^ y x^-A-x— 
7tf-h, Mx'f A», tf^ify^x^A, »87"f 
A, 3-y+*->yof*^Sy^-;K 3-xh + >y^ 
a et>8xf;K »St er t-/f*, 7*o f 
Kter t-y^-yw, 7otfi/>^>j ter 
t -7f^x-fJl-7-tf- ^^©xXxAJSd^lf e, 

[0 0 4 2] y y^<b$nfc*®si«t>ffiVNsr 
i:*sxt«.. AftGSCfll^-r**:, 2-7Wa7xy 
—A, ,3-7Wn7xy-K 4-7Wo7 = V- 
/K 2. 3-i?7Wo7-y-^ 2. 4-5?y>n,* 
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□ 2. 5-S?7Worzy-;K 5. 8 

-$>7**n-l, 4 -*<:/*/S****> % 2, 3-S? 
7**0*03; /l,7^3-^ 1. 3-:*7**o-2 
-^oAy-*^ 2' . 4* -^7^d^d^7x 
y 2. 4-^7;U^oh;pxy, hV7;^n7t 
h 7*7^*: Kjc^*^ 7 -£*-*. hU7Wnrt 
F7$h\ h'j7Wox^;-;K 2.-2. 2-hU 
7Woxf^u-K :£***V/*7**n:r*. 
l"-K 7**0 7^*7-^- K jc^ 

*'x*-*7**D^*^ y ***-*, jl^;P-3- t K 
0*^-4, 4. 4-h V7WD/^U-h > X f;w 
-2 4. 4-hy7;^D7th7-fef 

*7**o:/Dhf**- K xfM>^7^o/D 

tf-^7tf-h, :&*■*/<— 7**o*£r^yx.— 
4, 4- ^ »; 7^07^ h — 

K X***-4. 4. 4-h , j7WD7 r f i 
^*-4. 4. 4-F'J7;l/to;oh^-^ xf;i. 

hy7WDXW4-h, i^*-3.- (hy7** 
o^*) 7>^u-K xf;uh 1; 7**0^*^- 

K sec-xf;^ij7;^D7tf-h > 7**o 
^D-N^^v, 2. 2. 3. 3. 4. 4. 4 -^/^ 
7**o-i-^y--, K l. i. 1. 2. 2. 3. 

3 ^*7**o-7. 7-^**-4. 6-** 

^> r ^*>> 1. K 1. 3. 5. 5. 5-^7^7* 
*o^>$r>-2, 4-^*:^ 3. 3, 4. 4. 5. 
5, 5-^\^7Wo-2-^>^/-;k 3. 3, 
4. 4. 5. 5, 5-^7*^7**0—2 — J 

-fy yntr;M, 4. 4- h 'j7;UtD7t h7t 
^-K ^f;M-7^tnrtyx-K -**-*A— 
7**0 (2 -y^*-3-*^r-^^^-9-yjn~ 
XfM-7WD/t/x-h, p<^*>K-7**o 
t^yx-K^f;H2, 3. 3. 3-fh77^ 

*o:/oe**— k ^f;Ph'j7;P*D7th7-bf 

-F, ^f;^V7Wo7th7tf-h, 1. 1, 

1. 2. 2. 6. 6, 6-*;7*7**o-2, 4 * 

2. 2. 3. 3, 4. 4, 5. 5-** 
*7**o-l sy^y_, K 1H 1H 2H 2 

H-/*— 7**o- 1 :7**o 
(2, 5 -$>**•*- 3. 6 - it* *rV-^T -* ~ *y 
^) i^f;i/X7r;K 2H-AV 7 WQ-5-Xf 
*-3. 6-2?**-9V4-v. iH, 1H, 2H. 3 
H. 3H-;^7WD/t>-i f 2-:**-*. 1 
H. 1 H. 9H-/\-7Wo-i-;t/-^ 1 
H. lH-A-7;^ot;^y-/K 1 H. IH, 2 
H. 2H-;^7;^o^^fy-;^ 2H-A-7* 
*o-5. 8, 11. 14-fh7^f;K3, 6. 
9. 1 2. 1 5 — <>9**V-*?m)>^ /n°-7* 
*o h'J^7 5 A— 7>tD h 1 )^*>A»T$ 
/<-7**o-2. 5, 8-h»;^f/U-3 ( 6. 



D-hV^ltKf^^^xXT^ /<-7** 

DF^yf/l/7^^ A— 7**o h y^ne/UTS 
IH. 1H, 2H, 3H, 3H-A-7WD')> 

x^V-l, 2-:?*-*. h y7WD^/-^ 
■ 1. 1. l-hV7;^o-5-Xf;^2, 4 --v^ 

i^>^*>\ 1. 1. l-hU7WD-2-/o;V 
-** 3. 3. 3-h'J7^D-i-yoyV-^ 

1. 1. 1 - h y 7**0-2-7*0 fcf/PT-tiT 1 -- K 
/*-7**o (7f;Pfh7tKo7 7» , A-7* 
^ D ^V A— 7**o (i. 2-^y ^*->^d 
-^*»>0 . A-7**o (1, 3-^^^*->^o-s 

% T'oeuv^y n-*h y 7**oy^*x 

— 7^*7*7^— K yoei/y^'j3-^f;px-7 

;HV7WDX^7-bf-h, h y 7**0;*** 

Hflfc 3— h y 7**oy h^s/^n tf*vS^ 

*■*, A**-7WD'>^oM^y^7Dtri/y^ij 
3-*h y 7**o^*jl-x*. hy7**ngf=& 
r^JK 1. 1. l-h'J7Wo-5, .5-SM*-* 
-2. 4 '*?:/S;*V«0M*tf 

to 04 3] ztit>0mmi*in*^$k-eju*2m&± 
to 0 4 4] *&w-em\^*>tiz>mmi*. ^<-xmm i 

0 03$JZ#LT3 0 0-1 0. 0 0 0S5*W*L<. 3E 
K#£L< 1*5 0 0-5. 0 0 0gp-C$>-5Ci:^a^L 

CO 0 4 5] (C) fi»0»M«fclttt, TIB-fift 
(5) or>*-7Aig. 5* (6) <Z>V7V*9>Wm 
ft. * (7) ©^tj^^^u^ fi-thx;^> 
K^ft. ^***>^3?f*:. -ha^^m 

[0 0 4 6] LT/Bl%e>n£*-7A&<Z)- 
(R25) h M+K- '(B) 

R25{^nfnKsai-i2©is^ # 

Xfi^»7-1 2tD7^***g£;SU M + f* 

f*M*>£^U h 2X1*3 -e$>£ 0 ) 
tO 0 4 73 RZSG>Tn>*A,&£ LT\*. **A>& % 

^^*s. roe/us, y^*s. ^V^*S> 2-* 
S*^f&n5o r y-*«i: Lx«. 7n^ 
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— * h*y7x-;H % xh^v/7x-;i/£; p-te 
r t -zTY ^^7x1^1, m- ter t-'/^'>7 

A^g. 3-^f;P7xi;H > 4-^f;P7xz;^ 
xf;i.7xz;i/S > 4-tert-W7xz;H > 
4-rf;i/7xi;i/S, x-^S^cDr^^r 
^7x -)\>m^&m? £>ns 0 r^A^A^fcLTte^ 

^7>f hM^v/h'J7>-h, l. i t i-h'j7;u 

— h?(D7Wo7;i/^;i/^;^^- K h K 
'O-tfVXA'** — K 4-7^a^v-tf>7W^ 

— K 1. 2. 3, 4. 5 V ^ o-<>-tf >x 
A/**- MfOTy-A'XA'**- K /i/U-K y 

[0 0 4 81 ^^A&^Att^LTkJU h'J7W 
a^^y^wyai;7x-;i/3- K — ^ A , h«j7;P 
^o/^ >XA^>K (p-t e r t-y^i/7xz 
;v) 7xz;i/3- K-^a^ p-h;uxvx/p*yK^ 

7x-;P3-Kl')A, p — h A'JL^'X A'* >K (p — 

tert-7'^S/7xr;i/) 7xz^3-K- , )A % 
h "J 7^tn^^y7;kt>y8h 'J 7x^ A/XA^r.-* 
A> h y 7^o^;^x^y8 (p-tert-^ 

a^^y7W>»^ (p-tert-y^*>7i 
~A0 7xr;MWi^A, h'J7^ta^^y^;i. 
*>»h'^ (p-tert-y^'>7xz^) XA/ 
^A. p - b /^^>7,)U^>m V y 7x-;vx;i//^ 

— ^ A. p - yx^y8 (p-ter t-7h 
^-s^x^AO ^7xi;MMv-«)A, p — h ;pzc> 
x;W*>ggex (p-tert -7 V *ri/y jl y 

(p- t e r t-7^->7x-W xa^-^a. / 
±yfr* u-f? y^wyg h y v x - A'XA'*^ 
a. ^y7^y8h»J7x-;pxw-')A, hy 

7 n / ^ y ^ ^ f ;p 7 - ^ p 

)V*u* 9 > X ?u<^*r is JU* *)\, (2-* 
^rV a^^i/ji,) XA'/fc-^A, p-hA'JO'XA- 

)V) xAo-fc-^A % h vyfrXxj^fyxjUTbymi?* 
*)vy jL—)V7,)V7b-^ a, p- h A-^vxA^yg^ 

^f^xX/M^l/^x^A, > y ^;U^-a^ 9 VXA- 
*>8^i/^D^^i/^7xi;^«x , )A > p— h 
;l/x y 7;l/,t> yRs; -> ^ a ->;i/7 x — a^XA/*^ *> 
a, h 'J 7 wo^^ F 'j t7f 

- a, h y 7;i/ta^ * >x^/tvKe/^n^+^^ 

>*^A/ (2^3j"^rV>'^D-s^^;i/) xa^-^a. h 
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ex (2-^*y>'^a^>^;u) xA/*-'} 

*-JUf};Utf-/U*?-jVT YyM Ko^7xX-)A h y 
[0049]*!:, ^TV^^Vgf^ffcttTfa* (6) 

[<bi u 

[0 0 5 01 R27cr>T;i/^;ua^ Ltl^f 

a^js. x*-*** rotryus. y^^S. 7 3A4fc» 
7 3r^>*)vm^&m~f ?>n5o /NoywbTA^A^g 

i:.LT(ih , J7Wo ( Xf;i/S, 2. 2. 2-h'J7;P 
^oxf^S, 2. 2. 2-h'J^DDxf;i/S, y^- 

^^^o^^s^^^f^n^o Ty-^SfcUTii 

7xx;H, p-^h^rS/7xi;H, m~^h^->7 

x~A/2£, O-^ h^ri/7xX;l/S, Xh^ri/7xr;V 

S> p-tert -7 , h^^7xz;vS, m- t e r t 
-yh + ^7x-;VS^07^3^v/7x-^S % 2 - 

^f;V7xx^ % 3-^f;v7x-;H, 4-y^A^ 
7xx;^ xf^7xx;H, 4-tert-^f;i/ 
7XZ/1/S, 4~7f;U7xx;^ ^^7xi^ 

s^ta^a^ x~;i/S*^if ^>n^o Aoy Wbr 

, J-^Si:LTtt7Wo7xx;^ ^ oa? x - A" 
1. 2. 3. 4. 5-^y;7;^o7xi>S§ 
a^tf*>n<5 0 t^a^a-S*: LTtt^v^/uS. 7x 

[005 1] S>7W ^VgS^&CDftftfcl*: LTI*. e 
X (xy-tf 2>7W*>\ ex (p-h 
A^xvxA^nAO $?7^;y, ex (^^uvxvi/ 
*JTV* 9 ex (y^n^^^yi/X^^- 
AO 9 J7V*9*s^ ex (*>^ D-O'^A.X^* — A/) ' 
^7^^V, ex (n-^A/XA/zfc-AO i>T*/* 

ex wv^fArx/u'*^) i?7\Tjt?>. e 
x (sec-^f;^Hx^) z?7*/*?>. ex 
(n-^o^7;^x;l,) ^7^^>, ex (>fV 
^o^x;v^-;i/) &7 % S*9>* ex (tert- 
^^;i/x;u^-;^) s?TW*>\ ex (n-TSA^X 
a^ziao s>7V**>, ex (>fV7^;p^;^r 

AO v7^ * ex (sec-7^7;^x^) 

>?T!/y^>, ex (tert-7^^;i/*x^ ^ 

T*/*9>^ 1 - 2/^o^^ ? ^ v -^- 1 - (t 
er t-yf;i/X^/tx;H ^77^^y, l-i>^a 
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^*isjuxjl>*-j\,- i - (tert-7^7H- 
)V) 1-ter t-7^^Wi;K 

1- (tert-7f;^H-;H ^7^^>f^ 

[0 0 5 2] 2*:. i/U^^^A^##:fiTiBS: (7) 
[ffcl 2] 

p23 p30 

ttttXte^ttS) T 7U * )Vm?L\t smYXtTfr* jum. 
^c^8t6— 1 2 0)7 U — ^gXte/Noy Wb7 y — 7^ 

X(iKt»7- 1 2cr>r-7^^r^=S:^-ro 
R29, R30«5:VMC^LTS«SliS«:^LTt 
3S^«it%^*r^«^ R29, R3 0{i^ft 

"To ) 

*#*&&ITI2 % R26, R27x*3iWL^t>C!>i:il 
«<z>ga***f e>n* 0 R29, Rso^r^i, 

[00543 ^V^^v'A^^CDA^JilUT^. tf 
x-O- (p- h7V:r>x/i, *-;!,) -a — itj^JUtf 
A, fcf x-O- (p- h^xv^^*- /P) - 
a-S??!-^']*^^^ tf X-O- (p-h;vjc 
vx;i/;fc-7l/) — a — ^^^o-v^wi^y yi-^rS'A, 
bTx-O- (p- h;uxy^;p^z;i/) -2, 3 — °> 
? >^*y^'J:*^>A. tf x-O- (p - h ^xy^ 

7W*_;V) -2-^^7V-3. 4 

^^'>A, tfX-O- (n-^^>X^^n;i/) - cr - 
^*^«J**3/A % tfx-O- (n-^*>x^* 
-71/) -fl-^7i - /l^y ^^r^A^ hfX-O- (n 

^ e^-O- (n-:/*>X7l/*^i;i/) -2. 3 - 
^9 ;*3r^A. tfx-O- (n-:/*V 

X/M^JlO -2-y^;u-3, 4 — y^^y^ 

y^/W^y #*$/A. tfX-O- (F'J7Wn^^> 
X;l/*-;i/) -a->^X*-^y **-£/A, tfX-O- 
(1. 1. l-h'^il/tDx^y^^-W -a- 
5>**-;t^y ***>A, tfx-O- (tert-^y 
X7W;i>-;i/) -a-^y ^;v^y **:yA, ex-O- 
-7;U^a^-^^ >x;i/*-/U) - a -*j*+n,sf 

-a-^y^^^ij^-^^A. tf X-O- (-*>-tf>X 
;p*-;i,) - a -^y f-yP^y ;**S/A, tfx-O- 
(p-7^>f-D-<v-tf>x^^~;u) -a-V**->i'? 
»J;fr*^A. tfX-O- (p- t e r t --/^TV^V-tf 
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A. tfx-O- (*>77-^i;p) - a - :x y 

/u ^ y * * 5/ Aip^#cf n -5 o 
to o 5 5] ^comzm^^nzm&tkmt: ltg\ m 

2 - is? u ^=>ris)\,Ji )Vj£-)V-2- (p - 

71/-2- (p - h yi/^vxyi/* - ;u) ^a^v^o $ - 

yx;i/*y&2. 6-^-ho^ys;;K P -h;ny 
X7l/*V&2. 4->?- F n^y^/^z h v<>& 
7i/x;i/**- i, 2. 3-h'7x (^^yx 
7l/*n>rU:**>/) -cy^fy, l, 2. 3-h'J* (h>J 
7^D^^yx^-;^4y) -O-tf V. 1 . 2, 
3 - h V X (p- h yi/xvx^Tfcriyi/;**^) ^>-tf> 
^<z>x;i/*>&:i:x^;i/iS^#, 7^M^K--{;i/- 

MJ71/-F, 7 9J\"($ Y-4 )V- h >-b- K 5- 

>/7i/*;i/* v-2. 3-^*71/*?* W ^ k-^/u- h 
'i7>-K 5-y^#^*V-2. 3-$>*7M?*S/ 

-f $ K--f 7P- h K 5 -y ;i/#;i/*>- 2. 3 
-v>a7i/#* W ^ K->f;i/-n-/f;uh 7 ux;i/ 

[0 0 5 63 U±ie«L^K5I^J(D3^. h'J7^ 
o^^y^^tySh^xz^xW-^A, h'J7 
Wo^^yxWyR (p-tert-7h^^>7x 
— y7xX^XM-^A, h l J7^tn/^yx 
My»h n (p-ter t -r ^->7xzW x 
yi/^-^A, p - h 7UJL>x;l/^yK h U 7 x~7UX^ 

p - h^jLVx^jftvK? (p-tert-7 
^ 4 >7iz;i/) jl - ;i^x;P^ - A. p - h jujl 
>XWyiF'J^ (p-tert -7F^^/7i- 
/P) x;i/*-»>A. h^Wo^^yxMVKh'J 
^-7^;px;1/^~^a, h';7;^u^^yx;^y» 
y^o-\^>/;U/f ( 2 - * * 7 ^ u ^*i//J,) x 

^w^-^a, F'j7Wo^^yxwy8 (2-7^ 
(2-* + ys<^o^^) X7P^- 
1, 2' -^-7^;U*7W^-^^^^^ h^b K 
n^7i-7AF'j7l/-h?0t-7Afi > ex 

x;u^~7^) ^77/^y, ex (n-r-^vx^*- 
7i/) ^r^/y^v. tfx (>f yy^7i/x;u*-7i0 
V^^y. ifx (sec~7f;^;^x^) i/TV* 

tfx (n-7o tf ^X7U^ - 7U) i?7V* 9 
tfx Mv7u\fArXJU*-JU) &T*/*9>* tfX 
(ter t-/f;^;P^-M z/TV* 9 ^%$<DisT 

% /*9>mm>$i. tfx-o~ (p- h7i/x>x7u^- 

71/) -a-^y^/U^y^^S/A, tfX-O- (n-^ 
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7^ * vst^xi/^y j^m&mt&iEWnsm 

[0 0 5 7] K%±»JcD^infiJi. "<-*ttiflil 0 035 

&&RVm®.tk&m^m&&&>K>, 1 5gp<fc0^i:J£ 
[0 0 5 8] (D) J5»©fiSttft^ftli, 6S&£#JJ: 

xmwww2tixm*&ifift±L* &3t&<Dm&&<t* 

if5-232706f, 1^5-249683^ M5 
-1 582 39f, pj5-249662^. 05-25 
728 2^, 05-289322f, 1^5-28934 

[0 0 5 9] ZOlZ^ts&mmt&totLTl*. 7>* 

-r. m-m. mr.&. m=®<Dm®m7$ m& 
7xz ^as «r*-r **a*fls^«i. r ;v 3 - /nt*a* 

[0 0 6 0] *— tt4>MMk7 3 >«ODJWfr#Ii;LT 
te. jc^/utS^, 

^T$V. s e c-t/t^TS tert-7f/P7 
^ v. *o*-^r $ v. t e r t — T ;V7 $ v. 

f-\s>i?7 xf l/y^7^y, rh7Xf vy-t 

[006 1] Sg~®(Dfliiflfr&T * >JH<Z>A#tt2: LT 

^7^y, ^-fy^DW7$y, y-n-yf;u7^ 
v. yVym7^y, y-sec-yf^y, 
^^yf;u7^y, yy^o^yf;P7^y, v-^v 

^7^ > . yy^OA^y;l,7^ ?j^-f^ )VT ^ 

i? Kfy;!/7 ^ ^ N, N->M 

^U-rf*- U>>>y ^ N, N — 2?.* & l*>5?7 

s N. N-y^fyUf >^?# 
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[0 0 6 2] ^=6i(0BiJW«T^ vSODA^i: LT 
te, Mj^f;u7^y, h y jl^;uts v. K»J-n- 
-fu tf;ur ^ hHy7"D^7^y > ^ 1 J — n ^ 
y+jisT^y. h'Hy^f^7^y, pj-sec- 

$ v> h'j^7*f;i/7^y, 4^^f^7^y, h y 
y-^r^v. h U fy;V7 S v v h V Kfy;i/7 3 
V, h y-fe^l/7 S N. N. N' . N' -fh7^ 
f^fl/y^7?y, N, N, N* . N' -fh 7 ^ 
l/y^7^ N. N, N' . N' -tYU 

[0 0 6 3] SjsRt^ ^Sl^^^Ji: ittt, -Rl^tf^ 

[0 0 6 4] TfSSeT S ySOAMi: Itfi, 7x'j 
N-yf^7-'J N-x^;l^T- 'J V. N-^ 
a e;U7-'J V. N. N-*>Vf;U7-'Jy, 2-^^ 

ai^^T-yv, yo^x'jy, h 'Jyf;u7 

x'jy, 2-xho7x'J> > 3-xho7x'jy, 4 
-rho7-'jy, 2. 4-yxFo7x«jy, 2. 6 
-yxhD7x»jy, 3. 5-yiFD7x»jy, N. 
N-y^;^Hyy?®7-'jyg^ 

(p-F'iW T ^ ^f^i?7xx^7$y, 
h y 7xx;P7 ^ 7i-l/yy7$y, +7?-)V7 

^ ^7^/t7^i/yWJssn$ 0 

[0 0 6 5] iS^7 ^ VjgcDA^Jh Itli, fcfo~ 
;K 2H-tTD— 1 ^^tfn— ;K 2. 4-^ 
y^A'tfo— 2, 5 *;Utro — N-^^ 

^r^-^cD^rv^-yv^ft:. >TS^/-;K 4- 
^f^>f 4-^f^-2-7ix;M^ 

^•*f>m&&. fcfay^, 2 1 - tfo y >^ 

^troy>^#^ hfay>?y. N-yf^enys; 
v. bf o y y/y, N-^^;vfcfn y Kv*©tToy ^ 

try^v. y^/utry^v. xf^ey^y, 
e^^'j^y, y^^try^v. 4- (i-^#^^<y 
eys^v. ^^^^try^v. hyy^ev^ 

h y 3l*a,\£» ^v, 7^-;wtry^v. 3--*^ 
;i/-2-7xx;peVi?y, 4 - t e r t try 
>*>\ y7x-;nf y >?y H y$?;nf'j zt> y * v * 
->bf 'J v /F^ryf 'Jyy, h ^->tf y v>>. 
1 -^f;k-2-tf V^y, 4-trny>?y try 
1 ^;u-4 -7xi/^'J 2- (l-x-^/b 
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e'j$?v«ei;y3?vttVfc e y ev 

7^/'Jy>Pfc fcT^y^ tf^^yR^ 

*yy>. 3-*y y h viu&<d*s 

7^^>?>^ 

§S3lft, 7xt>h«js;>iss^ T^ys^yBWk 
^x^v^v^ft:. 1. 10-7xtyhnuvgaj 
ft, 77 ? x>iS#ft. 7 7V>V§§#ft. ^7xygf?g 

ft. :/7y ^ss^ft, v^fArnrnft* 
[0 0 6 6] ;&;v#*wi/g£#^£^^^t^fe<z>A 

^y tXfyy, -fyo 

x y$>^ 3-7^ y 

10 0 6 73 ^^^^^S^**r^^S^b^©Aft 

* * >» tf y - ^ mm $ n o 

[0 0 6 8] tKo*$/7xr^S*t*t5 

LTIi> 2-fc : Ko*S/fcfy ^V, 7$y^UV-;K 
2. 4-*y , i^*-jp % 3--f vk-;m^/- ;u 
tKU- K ^yx^y-^7Sv. s?x^/- ;i/7$ 
F'Jx^y-;i/7^y, N-x^;v>?:r.? y — jut 
$ N. N-^xf;Ux^/-;U7^^ h H V/ 
o;V-;P7$y, 2. 2* --f$y^x*y-/K 2 
3-7$ S- 1 -^a/V- As 
4-7$ y- 1 -r*y-As 4- 

*a^) wjy, 2- (2- 1: Kn^^aL^^) try 

^V. 1- (2-b Kd*$/x*aO fcf^^V. i- 
[2- (2-b Ko^v-ji JL + JVl \f^i> 

fcf^'j^yx^y-;K 1 - (2-fcKo^s/xf 
AO fcfoy^v, !- (2-t Kn^v/xf;u) - 2 - 
tfny v^y 3 - t?-< 'Jy/-1, 2-^0/^5;^ 
-As 3-fcToy^y-i, 2-^DA'yi?^-;K 8 
-kKn^yaD'js?^ 3-^-f y s*y — As 3 
- ho/V-;K 1 -y f-A'- 2 — fcf o y s^x^ y — 
As l-7^'Jyyx^/-;K N- (2-tKo^y 
x^AO 7*A-f 5 K v N- (2-b Kn^yxf;U) 

[0 0 6 9] 7 S KSS^ftOAftfllb LTtt, *;PA7 




14 V-sr 



A 7$ h\ 7-fe h7^ h\ N-^f;i/7th7$ h\ 

N. N-y^f;i/7t h7^ h\ yo^VT^ h\ *< . 

[0 0 7 03 KR«ft<Z>Aft«IbLT«:, 7*A-f 

[0 0 7 13 55KTi2-HK:i£ (8) -c^$n^tM<t 

***6a«n6 1 sxt* 2 afiLbftwor * c t 

[0 0 7 23 
[ft 133 

<R 3, )i 

< (6) 

— R^-O-R 34 (8a) 
O 

— R 30 — O— R 36 -J — R w (8b) 
O 

_ R 38JL 0 _ R 39 (SC) 

(*<k i = i. 2. 3x~&z>o wmR*u*m—'ei> 

J-i2-«* (8 a) % (8 b) RU (8 c) ~C 

I^Kfilffitt, »K«X«^«cr)^Scl-2 0 
©T^^r^S^r^L. i — ^A^fc L< lib Ka^y;u 

g£^A,-c*>j:v\> R33, r^s^ R3s\tfe%wci 

— 4<omm#L, Mtt©7;^l/yStfcD> R34, 
R3 7fct*3|ff(^ % «*»l-2 0<Z>fi«tt. »tt«, 
Stt07;^;vS-efeo v b Kn^->S> x-t 1 ;^ 
x*^as* 7* h V^fe 1 fc*^ttiMft*A,-ei^-cfc 

<DT)V*f\sZ/g i -C$ > *)^ R39Ji^^J5rl-2.0C!>iSffl 

x-x^S. x7f;i/S, ^ 

[0 0 7 33 ±I5-JJ9:* (8) T*Sn«fls*»ttA#: 
ft9Kll*TiSC«iBSn* 0 hyx (2-^h*^F* 
T^>, h y X {2- (2-^h4r^xh4 
~» x*;u} 7* >\ h y X {2- (2-y F^ryxh 

**>*h**» x^;u> r^y, hyx {2- (i-p< 

h^'>x h^v) x^M T^V. >y* {2- (1- 
xh^yx^y) x^;H 7 ^ V. h y X {2- (1 
-xh^yyo^y) x^M 7^V. h';x [2- 
{2- (2-tKo + yxh^y) xh4r-» x^;v] 
7^ 4. 7. 13. 16. 21. 24-^W + 
1 0-^7if tf^^o [8. 8. 81 
4. 7. .13. ■ 18-f>5*+»-l. 10- 
5^71ftfS/^D [8. 5. 53 x-f3»y, 1. 4. 1 



4$fNJ2002-293840 



15 V-Sr* 



0. 13-f h ^*3r+f- 7. 1 u * 

l-7f-12-^7-)y-4, 1-7-9? 

6. (2-7 *yu$ yi^^s/x^yp) 7 ^ h 

•Jx (2-*;u$/w**->x^yu) 7$ hi)* (2 
-7t^i/if^) rs>. h'j^ (2-^otr^-n 
yvrt^x^yi,) 7$ v. (2-:^*-<jyw**s/ 

yw) 7^y, hn (2-AU V^^"^r->x^;u) 7S 
V. MJX (2- tf/<a>r ^^-^S/^rv/x^^) 7$ 

N. N-fcfX (2-7-fe h^x^yw) 2- (7-fe 
h*:>7-feh*S0 x^;l/7 ^ h'J^ (2-*h* 
S/7j;w^x^^^r->x^^) r ^ (2-te 
rt-rh^ri/^WxW^i/xf^) 7 ^ >\ h 'J 
X [2- (2-^^rVynW$/) x^yi/] 7 $ h 
'J* [2- (^^r^*;i/,fz;MfW **~>x^ 
yiO 7SV. h'JX [2- (tert-yh^->*;« 
x/uy *-yw*:*S/) x^yu] 7S>. MJX [2- 

7 $ V* h'j7 (2-y h^y^;l/^z;l/xf;v) 7 ^ 
V> h'JX (2-x h ^^>^/V^x;l/X^>rW) 7 ^ >\ 
N. N-tfX (2-tKn^>if^) 2- (^h^r^ 
*/l/#xyi0 xf;V7^y, N, N-ex (2 -7-fe h 
*^x^yw) 2- h+y^;l/^x;i.) xf;>7^ 
V. N. N- tf^ (2-kKn^S/x^) 2- (x h 
*:>#yW#xyW) xf;l,7 5y, N. N-tfX (2-7 
*lY*cz/3l*)V) 2- (x h *z/ii x-^^7 
S N. N-tfX (2-tKo^ri/x^) 2- (2 
h*->x h^zSijJUtf-Jl') xf;U7^y, N, N 
-fcTx (2-7-fe h^>x^yu) 2- (2-^ h*->x 
h3->;*yU;Kxyw) xf;i,7 ^ N. N-fcTX (2- 
b Ko + 5/xf;|/) 2- (2-tFa + '>xF*'>ii^ 
#-^) x^;i/7^V. N. N-tfX (2 - 7-fe h 
x^yu) 2- (2 -7-fe h*->x h+S/*^#'-^) x 
7^1/7 * V. N, N-fcfX (2- 1 Ko + ^xfW 2 
- [(>>*-> *yi/#xyio h*5/;fr/wstfxyw] x^ 
fr7 ^ >\ N. N- tf X (2 -7-fe y*ri/3L3-As) 2 - 

C (y h^r^*^#x^) y h^rv^yl^xyKI x^yl, 
7 5 N/N-ex (-2-tKo^^xfW 2- 

(2-*4ry^DzR^S/^^zKx;U) xf;U7 ^ 
N. N-ex (2-7-fe h^x-^ylO 2- (2-** 
VfuftS-i/ij yw# - x^;i,7$V. N, N-fcf;* 

(2-tKD^->xf;i/) 2- (fF7tKD7^7 , J 
yu* sKxyu) x^;U7 5 N. N-fcfX (2 

-7-fe h *->x^yp) 2- (fh7tKo7^7'j;^ 
+ ->*;kfx;i/) xW^V, N, N-fcT;* (2-t 
Ka*$/xfyl,) 2- [ (2-t^Vfh7tKo77 
V - 3 - >f AO ^^r^ayUtfxyi,] x^-yi/7 ^ N, 
N-ex (2-7* h+S'X^ylO 2- I (2-**V 
7h7kKo77>-3->f;i/) ^^^*;v#x;v] x 



7^7* N. N-fcT;* (2 - b Ko^v/x^;U) 2 
- (4 - t yu*ri/-? h J\s7£-J\,) x*-yl/7S 

>\ N, N-tfX (2-*yl^ JU**zsjl*A') 2- 
(4 -*yi^ yu^^rv/r h*S/*/U#x/U) X^;l/7< 
V. N, N-tT^ (2-^yV/^yP^^r^x^yl,) 2 - 
(2-*^$ JU**r zsJL h=*isJj yi/#xyl/) x-^yl^S 

N. N-trx (2-;* h^r^x^-yw) 2- (<*h* 
x^yU7 ^ V. N- (2-bKn*s/x 
T^yp) fcf* [2- Y*f1J)VjZzL)i>) x^yl/] 7^ 

N- (2-7-fe h^r->x^yV) tf^ [2- (^ h * 
is±frtf-)l,) x^yp] 7^V. N- 
x^yw) tr^ [2- (x h^r^rtyi/zttxyp) x^yw] 7 
^ N- (2-7-fe h^>x^;D tf^ [2- (x h 
*ri/i] frtf-jV) x-^yp] 7 ^ N— (3-fcKo^ 
^-l-^atfyw) [2- (y K^^^yWTKxyp) 

x^ylO 7^ N- (3-Tir h*->- 1 -^a tr 
yu) ex [2- (;< b^v'^yi'tfxyiO x^yi/) 7 ^ 

N— (2-^h^r^x^yW tfX [2- Uh+y 
T^yu^xyp) x^yu] 7 ^ v. N-^^yi^tfx [2- 

(y h^->*y^7Kxyl.) x^yv] 7 ^ N-^yWtf 
X [2 - (2-^ h^rv'X h^->*yP;Kxyu) x^yi/J 
T^V, N-^^yl^ex (2-7-fe h^^x^yb) 7 ^ 

N-x^yuex (2-T-b h^^x^yl/) 7 ^ 
N-^ ^yuhf x (2-^y*o>r yi^^^v'x^yu) 7 
^ >> N-x^ywtfx [2- t* Y*rzst>)ViS-]\,** 
Ss) x^yu] 7 ^ N-x^yi^tfX [2- (t e r t 

K^v'^yu^xyi,^-^^) x^yu] 7 ^ h l J7 
(y Y*r*si3)Vi£-}\,M?-)V) 7 ^ hVX (xh^ 
5>:*yP3j?xyi/^^yi/) 7 ^ N-7*f;i/tf7 (^ 
->^yw^xyl/^^yp) 7^ V. N--s^r^yWtrx (^ h 
*ci/ij)\,iS-)\,**)\,) 7^V. i3- (>^x^yU7^ 

CO 0 7 43 g^Tia-«:* (9) ir^sn*3IWgi& 

CO 0 7 53 
Cfbl43 



R 40 N 



31 



(9) 



CO 0 7 63 ±S-ffl:^ (9) T^Sn^iSS^A^ 
I3««j^-r^^> 1- [2- (y^y^h^y) x* 
yw] "tfouVv, l-[2- Uh^^^i/) xf 
yu3 tr-sy^v. 4- C2- (^ h^rv'y x^ 
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W 1- [2- [ (2-^ h^v'Xh^ 

» y h^e/] xf;u] bfa»;^>, 1- C2~ [ (2 
-y h*:>x h^r->) y h e^y -;>>\ 

4- [2- C (2-y h^>x h#-» Xh^->] x* 
AO ^jMcyx. ft»2- (l -troy $>x/u) x* 
/K B£»2-tf-*y >*yx^;K S8 2-^y/x 
^82- (l-fcTpysJxAO x-^;k yaW 

yyx*/K ^h^ri/S82- (l-eo»js;-^) a. 
4- [2- (y h*^*^*-^**^) x*- 

^3 ^;U^'J>> 1- [2- (t -7Y*risij)Vi£-)\, 
x^k] ^'JyV, 4- [2- (2-yh* 

- (l-tra«J^) :7*afcr;*V»y^;K 

&y^;K 3- -7v\f*>m** 
/K 2-y ^;u-3- (i -hToy 

3 y^atf^-V»x^;K 

-<v^y^D tr^v&y h*^*^#z^-f^ 3 - 

(1 -fcfa y s?x;iO ^□e , t>S2-t Ko^^xf 
^ 3-WJyyo^>»2-7t h>->x^ 
;K 3- (1 -fcfo y s;-^) :/o tf*>&2 — **V 

fh7tKD77>-3->f;K 3— %/Pafcy y^o tr 
*>»fh7bKo7;u7 , J;k 3 - t?^y is e 
*>K^y 5"S>/K 3-^^»J/7 p ne , t>S2-y 
h^^x^JK 3- (1 -tfay $*x/l/) :t°o 
2- (2 -y h *->x h x*-/K 

a^^sz/K a - ( 1 - fcf o y $Jx/w) y r -7 

i8-^E;u*y /-d-Ai/D7^ h l - fcfo y ~>x 

y-TVK ft^EWJ/ftS^f/K i-fcroy$;x;u 
/k *^*y y|£&2-y h^s/Jt^/u-c^fcr 

[0 0 7 73 jec Tie-as:* (i o) - (i 4) -e^ 

S n * 7 J S Sr* tr&»£{t * gsttrr 

[00783 
[ffcl 53 



(R 41 -CN)| 



R 40 N — R 41 — CN 



(R 3 Vi 



(R 41 -|pO— R 42 -CN)| 
O 



(10) 



(11) 



<12) 



R 40 N — R 41 — j| — i 



O— R 42 ~CN 



(13) 



OS*. R31, R40 > i^fiff^OSO. R 

[0 0 7 93 ^T/m*&ts%LmU A*ttfcl*3- 
(S>X7^7S y) yo^/xpj^ N. N-fcT* 
(2-kKo^i/x^) -3-7S /^D^yr h 
y/K N, N-tfX (2-7* h -3-7 

^ y-7*a tr^-yx h y^K n. n-^;* (2-*;i^;u 

:**->x^;i0 -3-7 ^ /^d tf*yx h y^K N. 
N-lf * (2-y h*->x^A0 -3_ 7 ^y^atf^ 
yx h y ^ n. N-tf^ C2- (y h*->y h=*s0 
-3-7v/yobft/xh>j;K N- (2- 
i/7/xf;i/) — N — -3-7 

^/o^y»xf;K N- (2— >7ya:*/V) - 

N- (2-tKa + J/x^) -3-T^y^ntf^> 
^y^K N- (2 -7-fe h ^i/JLj-nr) — N — (2- 
^7;xf;i,) -3-7 $ yVoifrt^K-rf^K N— 

(2-^7 7xfW -n-ji^;u-3-7 ^ y^a tr 

^•/-h'i/K N— (2-^Tyjc^^) -N- (2- 
fc: Kn^^>xf;v) — 3 — 7 ^ y ~7u tT^-y x h y /u, 
N- (2-7-fe K^rS/x^jV) -N- (2~^7/xf 
-3-7^ y^atf^yx h «J;p. N- (2-->7 
/xf;H — N— (2-^;P^>l/^^^x^/u) -3- 
7^7*nft/xh'J;K N— (2->7yxfW 
-N- (2-^h^i/x^^) -3-7^y^afcf^y 
-hy;W. N- (2-S/7/xf^) -N- [2- (p< 

h^->y h^r^) x^yi,] -3-7^ /yo^y- h 

. y^> N- (2->7yxf;p) — N— (3-tKa4r 
->-l-^ntf^) -3-7 ^ V yafcf^-yx h y ;K 
N- (3-7-fe h^rv/- 1 -zfu tf;p) — N— (2 

T/if^) -3-7^ yyo tr^-yx h y^ n- 

(2-y7/xf;i/) -N- (3 - *)V$ fr** 1 
-Zfu e^) -3-7^ 7/n^/x k y/u. N- 
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3-7^^Dlftyih'J;K N, N-fcf* (2 ~ > 
7;xf;H -3-7$ y:/nfcr*y_ h >>x* 
;P7^/7thrhU;K N, N-ex (2-t Ko^r 
i/xf;i/) 7^/7th-:hU;K N. N-ex(2- 

r-trh^->aL^^) 7$ y 7* n. N-e 

X (2 )V**ris 3-*)V) 

N, N-tfX (2-y h*S/x*-;iO 7^ y 7-tr h 

- h n. N-fcrx [2- (y h*->y h*^) x 

(2 -y b *ci/JL + )\,) -3-7 5 J tf*>&y* 
7K N-y7y^f^-N- (2-tKa^yxf;p) 
-3-7^/yow>fiy^;K N- (2-7-feh* 
->x^;U) -N->7/^f^-3-7$/7*otr^> 
S^fiK N-v7y^f;V-N- (2-kKo^yx 
7^/7th-hV;K N- (2-7-tr h*S/x 

-N- (->7yyf;H r$ y r-b h- h 

N-y7y/f^-N- (2-*/W$;l/**->x^;i/) 

t ^ y r-tr h~ h n—>7 y y ^zi'-N- (2- 
y h*->x^;io 7^7thzh'j;K n — > 7 y y 
^/i/-N- C2 - (y h^->y h*>0 x^;u] r^y 
7-feh-h'j;K N- (->ryy^^) -n- (3-e 
Ko + y- 1 -:/o hT;vO 7$;7th-HJ;K N- 

(3-7-tr h*~>- 1 -^atr;V) -N- (y7/^f 
AO 7^/7-bh-h'J;K N-y7/^f;i^-N- 

(3-^;K;^^y-i-^oe;W 7 ^ y r-tr h x 
n. N-tfx (v'ryy^w r^yr-eh- 
F'J;k i -enij^v^atf^y- h i-tr-< 

nhU/k, 1 - tTa U^>T-tr hx h V/K i-^^i; 
S>>7-t h - h »J;K 4-^A^'J VT-tr F-h »J ;K 
3-^xf^7^7 , D^y8y7yyf;K N. N 
-e* (2-b Fo^yxf/l/) _3_ T * y^o^^ 
>Sy7/^f;K N. N-fcT;* (2-7-fe h*~>x^ 

;p) -3-7^y7*Dfcf^>g$»7y^f;K n, n- 
ex (2 -fc)v*)\,*3ri/3L+)v) -3-7$ y^ae 

^y»y7/^f;K N. N-ex (2 -y h ^>x*- 
AO -3-7$ yynf^y^y7y^ N. N- 

ex C2 - (yh^y^iry) x-^/l/] - 3-7$ y 

yoe*>g^>7y y-^/w 3-^x^7^ y;/oe 

^V® (2-y7M^) % N, N-ex ( 2 — b K 
a^S/x^^) - 3 -7^y^D e* (2-y7^ 
x^;u) > N, N-ex (2-7tF^yxf;l.) -3 
-7$y^oe:*:x& (2-y7yxf;l/) , N. N- 
ex (2-*/w$^;**2/x^io -3-r^y^otr 

(2-y7/xf;P) . N. N-^X (2-yh 
^>x^;v) -3-T ^ y?*n tf*>$ (2-y7/x 
*A0 > N. N-fcf* C2- (y h^r^y h**» x* 
AO -3-75 y^ntf^vK (2-y7/xf;V) „ 
l-^ , Jyy/D^y8y7/yf^ l-tf^U 
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y>yaet^8y7y^f;K 4 Ao-fc y e 
t>By7/^f;K 1 -tTa *J ^>^o^>fi (2 
-y7/xfW , 1 -e^y yy^aet>8 (2- 
:>7/xf;W . 4-^EyU*>J >7*o e*>K (2 —> 

-Xtttfiil 0 0SBK2*LT0. 00 1-2SP. 0. 
C00 8 1] (E) Jfc#<DS#fiih&lte. S^fflCJ: 

Kir** *)m.mm*<<Dmm&&&{t'rzfti L &3. oo 
* v> »* * * >mmmft<D*wt&<z>— : 3i$>z> v^ 

[00821^12, 500KT(D7i/-H^ 
i**A>#>WtmnH*£ itii, 4. 4' - d-y^w 
x^ 1 ; ex7x/-;K [1. r -tfVx 

-4. 4-* -^^-/p] -2, 2' -y^u^tr^ [4 

-^f^7i/-^], 4. 4-*fX (4' -kKo^ 
y7xxW h'J7 (4-tKo^ry7iZ 

y^>. 1. 1. (4* -tFo^y7 

x-A,) 1. 1. 2 - h y; (4' - fc: K n * 

7? U<{ 3. 3' -^7^^n [ (l, 1' -^7 

-4. 4* . 3. 3' . 5. 5* 

-T- h^yjV^-xj [ (1, i* -e7ix;p-4, 4* 
. 4. 4' - [2. 2. 2-hV7Wo 

-1- (h';7Wo^) x^y^v] tfx^xy 
— >k 4. 4* -y ^ [2-7^o7i;- 
/W] . 2. 2' -y^-Uve* [4-7;^o7i/- 
/V] % 4. 4' ->r V^a tf«; f^Vlf^ C2-7;l/^o 
7xy-;i/] , ^^n^s.^v'U^y tfx C2~7;u^o 
7x/-W . 4. 4* - [ (4-7/^D7i-;H 

y^u>] ex [2-7;^D7iy-;H . 4. 4' 
-y^uvex [2. 6-*y7^D7x/-;i/] . 
4. 4' - (4-7;^o7i-;« y^uvex 

[2. 6~y7Wn7iy-W; 2. 6-tfX 
C (2-kKD^y-5-7Wo7.iX^) y^yw] 
-4-7WD7x/-^ 2. 6-tfX [ (4-kK 
o - 3 - 7 a -7 x - ;u) y^;b] -4-7^^ 
D7x;-^ 2, 4 -ex [ (3- tKo^y-4- 
tKo^y7xX;l/) y - 6-^f;i'7x/-;l/ 

#*^tfe>n. ■^seje&ttsiasfcLTtt, * (2) 

- (4) ^MlDd'cDMIf 6hSo 

[0 0 8 3] « : S^3^Hv^^i^^^»alh^llo^:^i: L 

TJi. 3. 3' ,5, 5 V -rY^yfritu [(I. 
r -e7xx;p) -4. 4' -s^-t e r t-:T>* 
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% 4. 4' - 12. 2. 
D-l- (h»j7Wo^f;i.) JrV] ex*7x 
y-;i/-4. 4* -i?-tert-^^>/^;Pfc 
>K ex (4- (2' -f h ^ t Fobf7-W^y) 
7xx;w) y ex (4- (2' -fh7tKo7 

^x;w**>0 7 xx;u) ^9>. ex (4 - t e r t 
-7h^r^7i-W y^>, ^ (4-tert-7 
h4ri>^;i/^-;u^^->7x-^) ^ ^ ex (4- 
t e r t— ^h*5'*A>tf:z/!^*/iofr*$;7x:2/U) 

ex (4- cr -xh^^i^$/) ?xx 
ex (4- cr -xh+^D^^ 

->) 7xx;p) 2, 2-ex (4' - (2 r * 

-fh7t Ko^7x;|/t^*» ) rfu/^y^ 2. 2- 
ex (4' - (2* -fh7t FD79-/P**W 
7xr;H /oAv, 2. 2-tfX (4* - tert- 
^^^>7x~W :/o/^ 2. 2-ex (4' -t 
e r t-7*i+i/*;u^x;ut^S/7xx;i/) ^"a^ 
>\ 2. 2-ex (4- t e r t -zf h * JU#~j\, 
j**fr**rz/7 jl-JU) Zfa/i>, 2. 2-tfX (4" 

2. 2-fcfX <4' - tr ' -Xh^^oeW^r 
:7xX/lO -^n/^>, 4, 4 -ex (4' - 

(2' ' -fh7kKo^7X^^^) 7 x -;!✓) ^ 
?»tert-7*f^ 4. 4-ex (4' - (2* ' 
-f h^fc Ko77-;^^-» y *~ji>) §^Kt e 
r t-^;K 4, 4-ex (4* - ter t-7*h + 
>>7n« S?Stert-^;k 4, 4 -ex 

(4 - t e r t -7*^i/*^;^^i/7ii« 
*Wtert-rw, 4. 4 -ex (4' -ter 
t - ^h^^XJUtf-jusT-juiririsy^-j],) ^%cm 
tert-7*f^ 4, 4-ex (4* - (1' P -a: 
h^x.h^vO 7xiW *?»t er t-:/*;K 
4. 4-ex (4' - (T ' -i^^dW^ 
>/) 7x-^) $?Stert-7*f;K Mix (4- 

(2* -f h 7t Knkf 7 -M^^) p< * 

V> hUX (4- (2' -fF7kKo77x;i/t + 

7x-« ^ ^ V. hUX (4~tert-7*h^ 
zsy * — *?y % h»JX (4-tert-7*^$/ 
jj is y x x;w) hyx (4-te 

r t h^^Tj^^-^^-^^^^^^ x-;u) 

hVX (4- (I* -i^vx^i/) -7x- 
AO **V> hVX (4- (1* -xh^yoW 
7xx;v) y^y, i. i, 2-hVX (4' - 

(2' / -fh7tKDe7lW'» 7 xX/W) X 

1. 1. 2-hUX (4' - (2' B -rh7t 
Ko7 7x W^'» 7 x - x^ 1 , l , 2 — 
MJX (4 r -tert-7*h^>7xx/l/) x^v. 
1. 1. 2~MJX(4/ - t e . r t Y*ci/i))\ri£ 

(4* -ter t —Zfhlri'lJJl'TK-jUjt *A,it**/y 
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xx« x*> % 1. 1. 2-hVX (4 # - (r - 
xh^^xh^r-» 7xx;i/) x^v. 1. 1. 2 - h 
Vx (4* - (1' -x h^>^ne^^^r^) y jl- 
)V) jl9 > % 2 — h »J 7^a^f ;i/^y-tf>*;kf y 
»1. l-tert-^f;K 2-hV7;^n^f;i/ 
^^□^ty*;^y»t e r t-yf;K r i) "t K 
a^?? U>-2. 6-^*^f>8ter t-7*f 
;K 3-^Stert-7*f;K rt#^3~;V8te 
rt-7*f;k 7/7y^yi;W>ster t-7*f 
;K 7^?y^>Sit e r t -^/K 1 . 1' -e 
n-\^v;u- 3, 3' , 4. 4' -f Y=7±)Vi^y 

if h7tert e>ns 0 

[0084] *»W>*^ K#3l4+^^^^««Sih 
SIO^jDStUXii. £^-X»fl§l 0 0gBK*fLT:2 
OSBUT, iF£L<ttl 5SBUT"C*>5o 2095«):0# 
/ v-j£##*fA*fc&us;x h#«^»f»{x# 

CO 0 8 5] *:^^(Z)U^X h*M4Ctt. JJEjat^Iil* 

too 8 63 ftmig&mtL UT«^>r^vttcr) 

ta>#$P£L<> ^-7;i/^o7^;i/^gt+^x^ 
uyx^y-;K 7y«ft7;^x^f^> T7^ 
toj;^^7 $ V**^ h\ A— 7Wo7.M^ 

mf htiZo Mtf7o 7 -K TFC-430J > TF 
C-4 3 1J (VNfJatttS^y-xA Of*) 8g) % * 

-7oy rs-Mij, rs- 1 4 5 j (it-rnttt 

fig^ («) S) , ^-x^-f > TDS-4 0 1 J . JDS 
-40 3J. FDS-451J (l^nt/^yil 
(#0 Sf) . y^f77-^ TF-8 1 5 1 J CfcB*^ 
S) . TX-7 0-0 9 2J . TX-7 

o - o 9 3 j (v^■rnt^s^^b^x^ (#o »> 

ffSKIi, 707-K TFC-4 
3 0J (fiSx'J-xA ««) ©) . rx-7 0-0 9 

3 j {mmt^nm «*) so &m\f btiz* 

10 0 8 71 *5IWa)U^X h#Jf4^<£MUTA^-> 

^xe>n-7^-f >^»fiD#»Ti(W#o; l — i. o 

0-2 0 Ot:. 10#-10m !f$Ktt80-l 

s ot:. 3 o&'-s^PH^u^-^-r^o »:v^"egteo 

A^->^jST^fc^cr)VX^?rJii5(Z>U^X hll 
tr^S-L. itSg^jgL x+^U-if-, XiS^O?Sx 
* t L< «m^P|g^B7fea l-20 0mJ/c 

m2§g, »JL<(ilO-10 0mJ/cm2iIi: 
fr*.J:-5tZBH*Lfc«. hVU- h ±T6 0— 1 5 
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or. i o&~5»rl ff$i<tt80~i 30t, 3 

Og>~3^P B l^X Kx^XTK-^-fr^— ^ (PEB) -T 
-So O. 1~5%, L < 1*2 — 3%©^ 

^W^-^At Ko+v-K (TMAH) l?©7 >V 

ay *«&©«&&£ ah v 1 o&~3ar4L »$l< 

«3 0S>~2»PaL (d i p) *fc. ;H> (pud 
dle)ft. 7^1/- (spray) ffi^o»ffii:J:0 
Slftf £ d i: c «fc 0 a«_LC § &©/<* - >i>W&2tx 
-So ftfc, ISCiiSx*^-®©*-?^ 
2 5 4-1 2 0 n mOSMfiXlix# ■>? u-f-, 
9 3nm©ArF, 157nm©F 2 > 146n 
m©K r 2 > 1 3 4 nm©K r A r , 126nm©Ar 

TPsa*e>#-n**£-«\ aw©/** 

[0 0 8 8] 

[#fe9i©3&*] ##S9i©U^x h*m»*> jiSx*^*- 
ftg£JSf&L. 20 0nml^T, #C 1 7 0 n mUlTWiSE 
JtCfetf 4^S*sgHTV>*_htr. atfcKy v*4kTA> 

- t- j\>mmft<D#m&ft & * tr # v > * r t c «* 

•If— ■©■f**-S'C©5RJR*«/h S V» US? X h *t*4 1 4 0-5 
^CJ^JER-eS. £©fc«>j8L S I Sitffi©8MfflA*- 
[008 9] 

[0090] l&fSMll TIEiy7-l, *yv- 

2. Stf3. 4-fkKne7>(5Si^ 
2O0mL©7773f?7. 6 2g©TE : EV7- 

1, 8. 5 3 g0Tm^y^-2, St/3. 8 5g© 

3. 4-S?fc Kntf9>sfcl.'4-S?***>2. 2g 

+#ir&+©BI3g£l&5fcl.fc«> Bfl$&#J 

2. 2' -7*/fcf;* (2. h >; 
?U) *0... 8 5gtt&*« 6 0t$T#iSLT24KFH 
lliS-KJ&SrfTofco 

[0 0 9 1] ?-§»st4fc«)C, sjs 

>CSA»L. -fyro/V-;H 0 L4>C&V^;i?>J v 

U I®J:^t:LT{|f,nfcl 2. Og© 

QfeS^-«:li7t&iiLfeCJ:0afi^^Sd5 7. 5 0 
Og/mo 1T&0. GPC^ffiffliSctO^Scfi (=M 
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w/Mn) tfl. 8©«^-Cab-5ci:^Stllt?t^. 
§5.}lfcd!'J?-liiH-NMR©ilieSJ:0, 
"7—1. t/7-2, 2fctf3. 4—^tKntf7i'(5^ 
*tfca<3 2:27:4 1 ©IfC^tr ©"CfeS d Htft> 
A^ofco 

[0092] 

[fl: l 6 ] 




Monomer 1 Monomer 2 

[0093] [£-5*01.2] t/7-2, 

Rt/-f V 7-f /nfryH-f/UOM^ 
200mLffl77^3 + T7. 35gOty?-K 
8. 2 2 g© : E/7-2, £.tf4. 4 2g©-fy^ 
tf-^x-x^fel. 4-iS**V>2. 2gCS§fl?S 
+#t::&+©&5f?S:Bfc*Lfc&. 0H&3J2. 2' - 
rye* (2. 4-?yfMVnrh«J^) £0. 8 
2gttii*. 6 0-C*-e#iatT2 4^a-&-KJECS:if 

[o 0 9 4] ne>nit#w-*mmT2>ttibK:, se. 
u Mstft. io^^cLtti^nfcia. 1 g© 

Sfe«£;fm#;jB:SLi£»r ot 0U7«!i5HFJt3B*7. 9 0 
0 g/mo 1 -CfcD, GPC8ffli&i®«J:D#ifcg (=M 
w/Mn) AM. 8©fi£flc-C&-5Ci:36iStl?-C^fc 0 
#f>ftfctf V v-«iH-NMR©8!lJ&l£*.J:9, *y 
v-K ^^7-2, Sl/^ey -7-3©#*it* 5 3 1 : 
2 8:41 ©ItT-f-trfc ©"Cab -5 CI ofc„ 
[0095] [-&J5S093] ty7-l, ty7-2, 

200mL©77X3t-C7, SSgffl^y?-!, 
8. 8 1 g©^y v-2, Rtf 3. 3 1 g©2. 3-S? 
tKD79>tl, 4 -S>5j-*-9-V 2. 2g£8«?3 
1+, +#K&<t'©8H£ST&*Lfcf£, M*&j«2. 2' - 
TVtr^ (2, 4-^^fMUn=h'JA-) £0. 8 
8gttii*, 6 0'CS-C#taLT2 4^H*£Rf£: : g:ff 

O fco 

[0 0 9 6] ft&n&#u v-^fifSTsfcifcc, sjc 
ttmz-etzo icit>n«'j7-4f h7t>'a77 

U Sillstt ;©J:?i:ui^nfci3. l g© 

&&M.&m3.3tWcSLilHZ 8, 2 0 
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Og/mo 1 -C&D, GPCJgttil»g!J:9#iSc« (=M 
w/Mn) *M. 7©MftT$.5 : fc**StK-Ctfco 

"7- 1 > : E>^-2 > St/ 2. 3-yt KD77>(Dt 
*tfc* 5 2 9 : 3 1 : 4 0 ©ifcT?#tri©-C£>-5 r ttft> 

[0 0 9 73 L-£?&m4i 
2, St/3. 4 fc KDf7>fflftI^ 
2OOmL077^3+t9. 32gO : E/'7-3, 
7. 66g« ; Ey7-2, atf3. 02g©3. 4-S> 
kKoe^VSrl. 4-S>:**-9->2. 2 gKJgft?;* 
*, +#C**©g?££l&*Lfc^ PS$&a]2. 2' - 
7Vfc*;x (2. 4-^yf*AVD-h'J/|,) £0. 5 
7 g ttJi*. 601Ct -C#jS LT24 Btre-JS^SJS&fr 

CO O 9 8] ^t,nt--K'jv-5:«St5fc«)l;, gtf 

>ciS4>u -fv7"D/v-*i OL c t , fcii£i , >"e;K , j^ 
u «6j*sii-fco r0<t7CLxfte.nfc 1 3. 1 gcD 

S TtftSUfcC «t D fiJtT^^*** 8 . 6 0 
0 g/mo 1 -C^O, GPCJSfllffl«S«fc0 7>»:K (=M 
w/Mn) #1. 8 0fi^«:-e3fe^c:i:A«{tS-t?tfc 0 
#6.nfcd?'J v-ttiH-NMR<Oi9I^M*<t0» 
V— 3, Rt/3, 4 -->* t KD^XSt 

*tfc* 5 3 1 : 3 1 : 3 8 ©IfC-g-trt C t.&t> 

[00993 
[<fcl 73 



Monomer 3 

[oiooi zmmm 

#e.nfc#yv- 1 gSr-^ntru^^'j u-n,* 

)\>jl-t)\,7*zt- h (PGMEA) 2 0g»r-H*C« 
0. 2 f/m©7-< A,?— -^MMLX^') V-Jg 

0 0 0, (Mw/Mn) 1. 1 0 ©•£#»:# k 

Ko4r->**- U>©2klfc£©3 0%£x h^fc Koe*^ 

■jv-i i:u^ 0 i^siiz, »fii5, ooo, 

1. 70d?»j^^;uy h«r itt2«i^ 

2, ^*-/A7tfc4 0/6 0-C»fi9. 0 0 0 V M 
S2. 5©ysJ?^v **tf , Jv-&ifct£flm§5K'jT — 3fc 

[0 10 13 *'J?-M«:MgF 2 i«i;^e>3- 
f^^Ltifft, ^-^yu-hifflV^lOOTC 
T?9 O^HK— 1 0 0 nmOsJi'J v-&*M 

(B*:»7t», VUV-200S) KUfcEU 2 4 8n 
m, 1 93nm, 1 5 7nmCfett5Sa?Srj||j£L 
fc. 8J5£*tS=fc;& 1 tr^-r„ 

[0 10 23 

[*13 





Sai^ (%) 
2 4 8 nm 


<%) 

19 3 nm 


SiSS* (%) 
15 7 nm 




9 9 


9 9 


5 8 


^^J2^y 


9 9 


9 9 


5 6 




9 9 


9 9 


5 7 




9 9 


9 2 


5 1 




9 0 


5 


1 5 




9 1 


8 0 


1 2 




8 2 


8 


17 



[o 1 033 hJBsai£ga& 

T#fc»r«fcD >&£il8Lfc 0 DUV-3 
0 (Brewer Scienc eifcgf) 5:55 nm© 

0 01CT?9 OEMS'*--? U l/i?7K5g*S:2 0Pn 
mWffSCLfc. Clair F 2 U— -if- (>Jyf 



y?Uu VUVES) T?&:ft:l:££{fc£l*-fc;&*e>B 7 1£ 
U K7t«**,»ri 2 0TC-C9 U 2. 3 

8%©t- h^^WV^-^At Ko*-/ K©*^ffi 
0g>r B ra&fcfT-,T, a7tfti:g|K^©Bg«€:*«) 
fc. ByfEjFOCft-s.fcfSftSSrE t hi: LTVJ?7 h© 

[0 1 0 43 
[^23 
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CO 1 0 5] 





(&£&) 


(&«B> 


t&mra±m 


(&&ft) 


B t b 
&& 
(mj/ 
c m fl ) 


y 


(lOO) 


PAG1 
(2) 


(0. 1) 


- 


FGMBA 
(1. 000) 


1 5 


2 O 


-frtf«2 
(100) 


PAG1 
(2) 


(0. 1) 


- • 


PGMEA 
(1, 0O0) 


12 


1 5 


(100) 


PAG1 
(2) 


(O. 1) 


- 


PGMEA 
(1, 000) 


1 3 


1 6 


(100) 


PAG1 
(2) 


H7't*rty 

(0. 1) 


- 


PGMEA 
(1, OOO) 


1 8 


2 0 


i 

(100) 


PAG1 
(2) 


(0. 1) 


- 


PGMEA 
(1, 000) 


1 8 


2 2 


(1 oo) 


PAG1 
(2) 


TMMBA 


- 


PGMEA 
(1, 0 0 0) 


1 6 


2 5 


i 1 OO) 


PAG1 
(2) 


AAA 


- 


PGMEA 
CI, OOO) 


1 8 


2 6 


(10 O) 


PAG1 
(2) 


AACN 




PGMEA 
(1, OOO) 


2 1 


3 5 


-fr^«i 

(100) 


PAG1 
(2) 


(0. 1) 


DR I 1 

(10) 


PGMEA 
(1, 000) 


1 3 


1 8 


(10 0) 


PAG2 
(2) 


M7*fA7*y 

(O. 1) 




PGMEA 
(1, OOO) 


1 1 


2 2 


#9^-1 
(100) 


PAG1 
(2) 


(0. 1) 




PGMEA 
CI* 0O0) 


1 8 


i e 





CF3S03" 



Htl 83 



*CFjSOT 




PAG2 
O 



TMMEA 



AAA 



AACN 




[0106] $1. -2 £D*ftH® 

feus?* htmti, F 2 (15 7nm) CE>ttftC;&V%T 
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(51) int ci. 7 w&m^ 

C 0 8 L 33/04 

G 0 3 F 7/004 5 0 1 
7/039 6 0 1 



F I 

C 0 8 L 33/04 
G 0 3 F 7/004 
7/039 



5 0 1 

6 0 1 



(msmm mm m&. 
(72) s,\u m 

(72) mm » 
(72) m& it* 

xtRmft&ftmBr i # i ^ 

(72) 51^^ ififf JR# 

*K/&i8it8m#Br i # i ^ 

(72)2&91# fite 

*K^FitStBm#Br 1 # 1 -f- 
(72)2fc9J=£ , ■ 

^imjIljU rU4-«4 , ^2805#ife -fe > h 7 

(72)#S9i:£ £ 

*$5ESiUI|j&m4-?I't'&2805#ifc -b > h 7 

(72)£W=t *t 3g*6P 

**3ESiUlli&7tJ4-}I'f>&2805#tfS tVh7 



(72)nw# lira -at 

K^=p«;BaE»ffl»Br3TB 7#*6 1 

F*-A(##) 2H025 AA01 AA02 AA09 AB16 AC05 
AC08 AD03 BEOO BE10 BF08 
BGOO CB07 CB14 CB41 CB55 
CC20 FA01 FA12 

4J002 BE04W BG03W BG07W BG08W 
EB1 16 EJ038 EJ068 EN027 
EN037 EN067 EN077 EN097 
EU026 EU047 E0117 EV216 
EV246 EV286 EI 176 FD206 
FD207 FD208 FD310 GP03 

4J100 AE02Q AE09Q AL02R AL08R 
AL26P BA03P BA03Q BA03R 
BA04P BA04Q BA04R BA11P 
BA11Q BA11B BA15P BA15Q 
BA15R BA30P BA30Q BA30R 
BC03P BC03Q BC03R BC04P 
BC04Q BC04R BC07P BC07Q 
BC07R BC08P BC08Q BC08R 
BC09P BC09Q BC09R BC52P 
BC52Q BC52R BC55P BC55Q 
BC55R BC58P BC58Q BC58R 
BC65P BC65Q BC65R BC79P 
BC79Q BC79R CA04 CA05 
JA38 



